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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the aperture ratio by applying 
varying voltage to a counter electrode and supplying a video signal to a 
pixel electrode using this varying voltage as the reference voltage. 
SOLUTION: When the voltage between pixel electrodes and a counter 
electrode is high, a voltage signal D1 to be applied to a pixel electrode is 
switched to a low level (a minimum output level) after it becomes a high 
level (a highest level) via a thin film transistor. Moreover, in this case, a 
voltage signal D2 to be applied to the counter electrode is switched to 
the high level after it becomes the low level via the thin film transistor. 
This means that when the maximum output voltage differences of the 
driving circuit for supplying a voltage signal to the pixel electrode and 
the driving circuit for supplying a voltage signal to the counter electrode 
are V1 and V2 (V1=V2), respectively, and the difference between the 
maximum voltage and the minimum voltage of the driver is V2, it is 
possible to apply a voltage V (V1=V2) across the pixel electrode and the 

counter electrode. / , I ' Vz 
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[0051] ttftmmicwmzti&immKtt-jE. (n 
EE£ uriii^meccsito§n.5M^miE^Enfln3n-s<J: 

[0 052] C ©ft;«6, iSXttttCcttE{34»&$lfe-r -5 

-en^n©(ti^mffv i . V2 (v i =V2) K*tu 

F-7-l'^-©SAHJ^SII<i:S/Mii*SE©iPaB. V1 + 
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omxm iitv/2 ©mn u^Enfin-c# set* c net* 

[0 05 3]M 

^©Igi&^^e-B^^^ccifeSi^K;. H?^ffi£*f 
|Sl««i©ll|tcErtt)Pt?**«E*{5e*J: 0 < -rs 
CiOTt, Cti(CJ:qH3R»B&Stl4Sfi£<Dnc!>E 
SB?: Si* «fc *) fc < f £ C £ #ST-£ § «fc 5 (Ctt 
[0 0 5 4] C©C£B. — jffl^rtKlfig^nSifflSm 
*i *flSl««©tt*jfeI>3 t?* * C £ 

li^3<tSCi#it^, Hn*©|fiLk*HSC4 

[ 0 0 5 5 ] 04 ( a ) B. **9J«: cfc£?&fi*^g 
©B§P^©fa-k£e£fc©f&Jlg|7j^|g £ Jt« L"C* 1/ ft: 
7 (,>■£., t©#5>:7K:<i:ftB> ^©StfAJt 

Wit?* (ym) SrlffifiCCgSP^ (%) g[ 
Wlij*#2 5 8 /nm«±CC)5:-SC£CCd:t5Se*«t«3 
4>PaP^©(^±^n-SC£*^J-2, <) CC-C, p&RbT? 
^B. 14 (b) iC^Tcfc^c. #^-ffl©HMfe£JI 

[0 05 6] ±j£l / tc? ; 7yZm2><DlC> ft^ff 

^»Ofi*8ttm. *SEfll^«l*jJ:C«HfiSl«EEfS-*lt© 
&itl£3 0 Mm. l^d©(a^©Slira^§t^->'l' ; &6 m 
mfe(±. ^B©m^©i8iraaiBI=&2amJy±, £0 

ft:„ s/c. mmmmtKt^mom^^i-L^tie umt 

[0 0 5 7] ifc. i5», llf;-f4258(imei 

±«c-r-sc£tc c fc-3r > -en^ct£;D-c^p*©[6j±^ 

[0 05 8] 3 fctc. H6 tac^swostft-y^xtefcw 

VGA. SVGA. XGA. SXGA. UXGAKJSD 

[0 05 9] HSRt2> ^*52 58 

$>-?X. «gEffi^VGA©iS^-(C*fft-tf-^X^8. 2-f 
>^«±. ^S^S VGA©iS^-K>Ptft -9-^X^1 
0. 2-f>^±. ^S*SX GA<DW£iCttft?J X 
*S13. 0-f>f«±. fi|»a[*5SXGA©lS^K:>Et^ 
Xifi 1 4. W^^JfcLh. B?fii«#:uXGA©»£ 
(C*tft-9--/X*si 6. 8 -T>5 1 t(±£-r-5>C£KJ;o 

■c. fi£*ct»)fei3n*:*5|sj±r-#-5c£7&jfijBjrs t , 

[ 0 0 6 0 ] ±^©|g«)0/SgCCctnB. 

4*ri6j«S4©ra©«ffi(ca[isfefi£^36i$*nri,>&^c 

E<i-^{c^$tx-5 F9-f«*H— ©^©£-TSC£ 
tc«:-,tl,^„ 
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[00 6 1 ] C©fc&. tctX-MM h 5yV?>*HD*7 
b$©I£«J® h5>yx#©y- K v-^WCDf4Sl 

[00 6 2] CtllcZtLX . ^©SEHSbn^EB. 19 
Sg h 7> - ^ £©:t 7B3f©ggSIS h 7 >i^X £©i!ffi§ 
SC g s (C J:*JR&#*EE©»£«:*f OTSfcfUff^©* 
^n*>^{4CC^br->7 h L (i7KVxtir^ 

#3?*S3fc£L:g l^SSCC* o/c. 10 

[0 0 6 3 ] caste. 2 ]i8B, *mmc,t;zm,m 
iftotui, hi ©«££#!& £3B#tt, sr. mi 

H@6A (HX*S) tt*«>j£*«#*2©JI3»iR4|B|ll* 
(l/fe#->tH- ©*t*4) K.Jt&S3*i*J:5CCttoTl» 

So 

[ o o 6 4 ] ^ it . mmi&3 *Bf&Ltcmc> mm f 

i6B (ttftnm) (DBs&tmMfK; mmi-^^^** 
tft i<Dv~xnmtmimm6At<Dfflt,cB!$ l 2ti 20 
ss£®§i 0 (*f^@<t0-«^) toz-o-cmmtfim 
ftsisfefco-ct^s. 

[0 065 ] C©t§^©3£HJi 1 0 tt. 7fc*fi#if£2 & 
Ma-CJfcJSStl* I TOilira^KJKfiSStiS I TOM 

i-r-sct^cto «jsi«©i& a* m ar 

So 

[0066] C©fcif>. |Jf3»i»M3«, »Wh7>i> 
*#TFT l©V-XSffi©— g|5^ttl$ti--5)3>$i' 

b a 2 mm 6 B £ ©Rfl ic&m 3 ft s sa^sss-T- C 
s t goawtftKittiJc^Kfto-roi. 

[0067 ] C^JS^d 3]i9tt. #«jl.CC «fc Sffig«t 

ff) J6«*»»W2iPW(C»rtStllMMl3*^U'C 
i!h7>^i!TFT KOy-XSiiSMI^t 
t,^©»0 8 ©JS^i^-C* So 

[0068] L2pU. SS2SgB> «aSt7±KJgRSS 
tlC©«ll«7tCJg)«3nfc3>*i»h7L*aOTWJ« 40 

h7>yx$TFT2©V-Xfl6S' £Jg&3ftT 

[0069] fU. V-X116S' 

.x^tft i©v-xti6 s tm^icm^sti. -e© 
tWBWjitfi Toii*>6atessti"ci>*. corns, 
wm^m^c s t go^fti^»B3 t&mm7 

[0070] tmmm4 jiioe, ±Mbtcmmmi& 
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fc©"C*So 

[0071] iaia«:*$t>r. s^Sft^ 2 ©-i$#jK 
tarsal #i»mi» 1 Mit^85A 
fcJ:0'm2{i#«5 B©-^ffliJ«:«l!!fc#m-^li«JlHl5S 1 

[0 0 7 2] gfc. Cft6&ilttia!& 11. 1 2», Hi 
&ffim&AJl 3 ftS =i > h a - 7 1 3 K <£ o TW»S 

ft. jtafi-TOWiH. 1 1*» 6 2 tern* 

j£SHS###i&Sft* ££<>«:. -e©*-f 5 >^iC^to 

^xmmw^mmmm 1 2 *>6tt*ju 1 m^ms a*j,± 
o'*2<t#^5 BK-en-en^<t-^*jj:i>'Mrni^)E« 

[0 0 7 3] #liBRCC*jt.r. 3t2{f-^igg5 Blcm&$ 

nsjttisj^nft^K. mm^S5A{ct!tt&sns?ft« 

It F ? HKIE3*ifc«#4ttoTte»> . 2 5 
>f >ft(C|5|— ©PtiH^- * #3 > h a -7 6>«i£3 ft 
Si^Cfc-oTOSo 

[0074] cie^s ) a i n*. ±j£otcwm®i& 
Efface -eft-eft nEBt-^£«;i&-r st§^©n*s^(c 
r^So 

[0 0 7 51 11 0 £^&&g|$#tt. Slifi5AK 
IWfcfi#*«*&-r«!!Mfc«*HBtt0l8 1 2 Attlg&SP 1 
«#«5A©-JBIWKSa«3ftrt»*©«:*tO-C. S&2 

1 2 b Steffi 2 m-^ 5 b (ommtemto 3 ftr <,> s . 

[0 0 7 6] e©«fc5K:Lfc«te. Iff 1(3-^5 Ate J: 

i>*S2fi^85 B©^eft-eft©f^^^ft6©ig«)@ 
sgi2A. i 2 B*>e.sr— ©CtSCiWS, ?|* 

IM^-f £J:5tC-C££o 
[0 07 7] CHte^6 )il2(*. ±iSU/ciii^#^ 

Em^tc-eft^ftsjiM^^ffii^-r zm&om&mm 

«tc-3t»rj^Lfcfe©r*0. H 1 0 iMloLfc^Mi 
[007 8] *2{f^5 B(C^$&3ftS>PtrSj«Jim-^ 

FJS^3ftfc«#tfeor^scitcML/rB0i o 
©*a^iH«T?*sj*t. *hfc««-r*iiSRfl8©*iflir 

5 A tcetJ&3ftSS^fs-^i*B9l2MrS]S)im-^<!: H 
D®tt?r W"T S J; -5 18863 ft S J: 9 K «c o rt» 5 . 
[0 0 7 9] T^ft^. Iltm C©»lff8i 

©»2«-^«(caj«0ri3a3ft4»l«#«. c©m 
1 m^i^MW^Il)mMl|£ ; 5r^{cb-CBBg3ftSm2 
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[0 0 8 0] t^Sm) 01 3te, i^L/cH*«J?£ 

[ o o 8 i ] 0 1 1 corns tmt£Z><D\t, 
W4ri«k:. mss n fcm i m^m sAtmz m^m 5 

r % -#©m^tSW>m-*IK: d: -5 ffc£cDfi^<Dm-^(D 

[0 0 8 2] 

[01 ] #«9BCcj:S*a«*iS»!>lBR©— *Jfi«* 

^~r«j&0T$>&. 

[02] HlCc^L/cjfta^SI«©Hi*K:E|lfll3nS 

[03] '&&<DmF*m^m<Dmm<<cmm2tizmmz 
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[05] ^mmmmco^oms t om 

[0 6] #»w^<t*«*«^«©*©w*K« c i£t ; 
/c^n^cDf^j±^*r y ^ ^ r $> 
[0 7] #mm£&&Fum^mmonmzw&om& 

io £^r«j?£0-e&&o 

[09] *»wtcj:4«aa^i6a©iii*offio*te0!i 

[010] ^mn^zzmikm^mcDm^utztiic 

[0in *^^c<j:5«B B a ^^ao{f^«cb-en^ 
mm s ft *^@88©fioiasw*^rflifiEiar * s . 

[012] 4WWCcj:**»R^i«a>«*»i*nK: 
3 ft ^|gttEl^Offi(D*!fe^I^^-rit^;0'C^ 4 o 

1 3 ] ^mntcjzzmghm^mcDmnMtztittc 

20 «^3ft£fg»[PK 

1 a«ttft. 2 jtttflHMI. 3- 

a, 4B &m»m* 5A an mm sb 

*2flPHIL 6 A 0111, 6B SH2«ffi, 7 

RHR> TFT nmt'9>V>Z*. Cstgr - 
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SI 68^31 2 E# 
C»tfB] ^BS15^4^9H (2003. 4. 9) 



[&HlfHf] M2000-338462 (P 2000-338462 A) 

2^1 2^8B (2 00 0. 1 2. 8) 
[^il-Sflfc] aHttftatt 1 2-33 85 
[UMHHt] »WF 1 1-14 8 2 4 5 

G02F 0/133 550 
G09G 3/20 621 
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IF I ] 

G02F 1/133 550 
G09G 3/20 621 B 
624 E 

3/36 



[»fflB] ¥)&1 5SU/18B (2 0 0 3. 1. 8) 
[#MME1] 

[«UE*f3d«H«i mmm 
[«UE*f*qia«3 mmm&omm 

[*liE#ffi] SEE 
L/. 

fro. «TI2»S«Eim#«EEtt*©t>'C»© U^PfC** 

So 

fete, c<DWKfm<Dm&icJ:^~c&mm<D 
[««J14] «a«o*ail*ieiK:«B5ffSs-r**iej«: 



[i»#>B5] s@*f©^«®©wcc^-r*sm*. 

<!: <S>Ccflfe;£©SffiK:«*&3 nsSEEffi#*s*/hU^l'© 
UK. *k*>«BtJW»<ftiCi*««i-r4llW»B4ia 

*s©jfc&«^ga. 

*> %— ^r©a«©?SSffliJ©ffiK:SCHcfira 5 tifc^fc < 
cn6mffi©^-n^nic^«j-r ^^Ffm-^^Ensp-r^ c 

[»*JB7 ] -*t©mffi©5 %-^©««i(c«^:u^ 
«-^*5Epttj$n/cJS^5c. -en6«®©ra©^w©^s 

[«*^8] ^s©jfc®js«^*w«:L-rBe«3tis 

0rii9R«1i(cKfte#«r^ 

U 

mum 9 1 itd^^t-i. f 9 a ^a>scmti 
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t, > c t ztzm a t z> m^m 8 i ats©$nsim£is. 
[3i*si o] — jjo&iR<Dffi.gkW<DmK.> aspte 

wmmmnmt<c%i i ©x * ^ > ifMttft^-cwmm 

2©X-f 9 ^>^3p^£/rLrttfflmH#ey&Stl£*t 
[S»3RJ«ll] HWt* 

t. coiasmeKRira snr ess nfcitiojast. 
Butaffl^m^K:^ i mm h^^yx^^L n*fgtft-st 
ti-s^m^i - misM^i^K. mam i » 
m v =y > ^ x * ©iEit> <t id c z 4 s > tf-e mar? z& 2 
m h * >y * ur *h^«E*j«»& s tis *f mm 

Mia® 1 ©i?M h 5 >^X ^fci^Jjl 2©MS h7>^ 

x£«. -eti-etiia— ©-^rrfpoiu— ©;•>•#- >r-?fj 
i. coas^fficcatrastirEsstifc^stii, 

BMfaBSg^ffiKSS 1 ©x>f * > L r Bft&fl 
S ti-S!*^«^ t . mflB*f fttt«K:ttK$ 1 

x 4 v * > ifmi-comnt m 0 $ 4 s > ^risib-r ski 

2©X-f y ?>****^0r*hS«ffitf#*&3*i**f 

hewhi-** & ti h (ommmm 

©S@K» 1 ©X W ? ^f*M/-CSE<l^« 

t&s ti*sr 1 m^u t . mats**© 5 % ffc/j ©m»t 
islam l x 4 •? vm^oM&itm 0 * 4 s > ^riB 
«rr SIS 2 ©x >f -j 9 > ^*/MtSEffWS 

3 nam 2 mm&t awwls ti. 

m 1 m-^^^m u^? ^vy^^/rurBfria— * 

cwtsKm-wa*Hi»<z>»Si*» 2 <t ^ 

#>6flt2 ^-f7f> ^3R-7-%^-Lri5iBf6^©«ffi{c^ 
& @S§©ig£t*5 cfc O'^SCC (JIS^e U t> C t £*5f«4 
i-r-Si^^^ilS. 

[lt*B 1 4 ] m-<Dj£&mm&^<D7£g:m^<D®te 
KJ:-3tSU-f^> ^^*J «to*m2 x -f ^ 
*^WK«-j-Se£*#*£-rS3ll#3il 0 «tC» U 1 3 

fats© 5 % t,»-rti^fBig©®sas^So 

[»#S15] SB^CC. — ^©WJKISSrSiiBRfc 

^sti-s^a^fii^.. ctiesmajHuie^nt-^i* 
^ itist^AW s ti i m@ i wa am 2 ft#aa 



L/r SEm -^A^it&S ti*» 2 miSi *> 6 tt •) . 

c©5 ^-^©^stcEnwstiSff^E^SjimEi 
urflfe^©m®{ci»i^(i^m)£A^nflnsti?» i i 4>k. 
sas©n 1 {f#® s ti £ mEEfi-^t i Ma*(c k 

^•r -sa*©^ 2 «-5tiiatc«i& s ti^^Eft^« *o— 

■ftftj^-i u-^;u©RgK«f&^fe^'f — 

bti i ©m-^mE^ep* s ti s £ <t k . 
*5En»nsti^c t&6mt-rzm>m 1 statg©^.^ 

7ni£So 

1 7 ] — ^©SSOSESffliJOStC, H*im@ 

i. c ©a^mstciira stir ess tifcatfassi. 
mfiaa^m^ccm 1 ©x ^ ^ > vmttft ls^s ti 
c©i^m#^©®a*[Si©-*©wJ 

^KlBfFlBm ^*^©|g«l£ 151 0 ^ -f 5 > 

^rlgSfj-f •&» 2 ©X -f v > ^*-T-?r^ L- tiMS tl 

[8»*S 1 8 ] |5j-©jtSfB-^ifg^©^<i-^©0y£ 
ifCj: otl 1 X ^ ^ ^>y^*5cfc^2 74v*^tf 

Hfttmtot z>ct*¥mt-?*> m*m 1 7 iatg©«s 

S^SIS. 

[if#« 1 9 ] ij^-Wr^omfcfh 311©a^© 
iH*B3gt* v ^ t btcm-^. C ©Mitt:* v 5 1 * 5 2 5 8 u 
mfc(±r&SC<t£#m£T£l»#Wl&^l' 1 8©-5 

^ t, >-rti^tats©«s*^8s= 
[i«*3S2o] *^-*^©B*«-rs3ffl©ia^© 

±r*-?r. s?»Ea*svGA©Ji-&cc*fftit-<x*i8. 
2 4>?M±.'c$>2>ctzm!it-?&m£m iai>n 
8 © -5 %i,>-rn#>ia*8©i£ii*^g!s. 

[IS^S2 1 ] *^-^ffl©KJf-T'S3ffl©«© 
iH£lS5g /cti^-, f '?^258n mjy 
±r*^r. ^S*5SVGA©ii^fC*fft-!f -CX*5 1 
0. 2-f>mi:r*-SCi*#«i-r4»#g!l&»«» 

U 1 8 © "5 S l ^-rti^fa*s©?s B ^*^s= 

22] * ^ -^ffl©P8g-r -s 3 ^©a*© 

±T*ot, fl?^a*5XGA©«^«:*fftlH'XA5 1 

3. 0 4>?-&L±.-c$>&ciLzmm£?z>m-&mitj:^ 

bl 8©5S«-»TtiJ!pfSiE©»Ea^*IS. 
[ 2 3] t}^ -~mmm<Dfflfct S 3 f@©B#© 
iH^a^f ^^iL/cJl^. HlSt f ^2 5 8 lima 

4. 1 4>?&±viibz>c±zm®±-?zm&mite^ 



L 1 8CD-5%C»-rn*>IBtgCDjg H ^^$lg„ 

mzwm t-^it, tcm&, mm tr ? ^a* 2 5 8 u m « 

it*ot. »«K36JUXGA©*§^fcStft-!f-rX*si 
6. 8-(>*«±ra*Ci*1«R4-r*»#Bl&l» 
L 1 8©5 %t»rti36»8B«OjR««^BBIi. 

* » tc J: 0 HuiB^s 2 flt-^»» 6 {amfflte s n a » 2 n 

x * tc J: 0fi§am2 gg^^gwffl^ljisggjg 
g<h£WU ffliems®£fflfejjS2gS»:itgftiefc 

[»*S2 7] m%zm 1 ©«M b 2 * t msSR 
SC^^jt^jl&«^25_fe5jdttM»a2 6§BiS 
[»#ffl2 8j ffi) IB IS 1 us & b?§b is 2 as©^ ± v 

[«*S2 9] jjfff BIS 1 £ buIB^ 2 ft^tttc F 
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m2 5 &i> Lnn&mz 8 ©i>m»> 1 3tca^©%ag 

[If3j?^3 0] ffiiem<g£fflie»2g><8tt. -g- 

2<d v -xsgfej: ggriBW 2 <cmm h ? > ^ $© v 
-x^{ca^gnrc^c^^#m^-r^if^2 5 
ftp Lilian 9 oo-rnfo i ^tcgBtg©%^^ii 
a. 

[»3joi3i] fflia^ i ©hm h 7 >^.x £ <h mum 
2<DnwkYvisi>*zttmsi—j*z--i/-c&%z.t*%f 
mt?&mim2 5^t,^§t^3o©c>-rn»i^K 
iBts©^^^^a. 

[19*13 2] mriBis i ©g« h7>yx»i mum 

2 ©glB h g > 2 X 3? tt J- \ * J: V * » * jbg^ 
3 3 ] tiff Bgl 1 (P«g<P^»ftJi < tCPMIB 

»^mr§B^2 o«i<p¥aH»JB t<omsMm*mmL^ 

fr> 1 3jtcia$S©?&IUl^£lg. 

«^-r&Bt^BI2 5^l>L§a^3 3g>t>-ytia»13B{C 

[ii^3 5] mum i <t#^^ mriBm 2 m^m&. 
mim^m, Has««%Biteorg{isti&w2e# 

rE«3n&jg2fi-^iag>iii{cgawffitc*»)> a^u 
r gn^ii m^m tm2 m^mm-m&v $> <o . 
iMBKflratenncc u-cggggn^m i ft &»2 

JHM#W3cAftg*> C «b "T ^> C £ 

^#M^t^M^32 5fe-SO«§a^3B2 6K§B«©jg 
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